ABSTRACT Multi-drug therapy (MDT) and Leprosy Elimination Campaigns (LEC) are the major strategies for eliminating leprosy. We report the results of a LEC conducted in 2006 in Qazvin. A total of 1987 individuals (1379 household contacts of 319 registered leprosy patients and 608 people from 3 endemic villages with a high prevalence of leprosy) were examined for detection of new cases of leprosy. All new cases were given MDT and were reviewed after a year. There were 256 suspected cases of leprosy, 13 of whom were confirmed as new cases (7 were classified as multibacillary leprosy). None had visible deformity nor was < 20 years old. All patients completed the recommended MDT course. The few cases detected suggest that in low prevalence areas, a longterm approach of integrated leprosy services and disability management may be more appropriate than LEC as a leprosy elimination strategy. 
Introduction
In 2004, data from 114 countries indicated that 407 791 new cases of leprosy were detected, and globally there were altogether 286 063 cases at the beginning of 2005 [1] . Approximately 2 to 3 million people are currently affected by active leprosy infection or post-infection sequelae worldwide [2] .
Elimination of leprosy (reducing the prevalence of leprosy to less than 1 leprosy case per 10 000 population) is the goal of the World Health Organization (WHO) [3] . By reducing the prevalence of leprosy to this level, it is expected that the transmission of Mycobacterium leprae will be interrupted leading to a gradual disappearance of the disease, although a number of authorities are less optimistic about such a hypothesis [4] . An alternative paradigm to controlling of leprosy that has been proposed is to live with leprosy while rendering it harmless [4] .
The current approach to elimination of leprosy as a public health problem relies primarily on detection of patients with untreated hidden leprosy and treating sufferers with a multi-drug therapy (MDT) protocol. The WHO leprosy control programme is reported to have successfully accelerated the percentage of patients with leprosy who are receiving anti-leprosy drugs, which has resulted in a reduction in the prevalence of the disease worldwide [5] .
In 1995, the WHO introduced a new initiative, Leprosy Elimination Campaign (LEC), which aims to detect and treat patients with hidden leprosy [6] . A review of LECs in 24 countries in 1999 showed that > 500 000 new cases of leprosy were detected by LECs [6] . LECs also succeeded in promoting community awareness, reducing stigma and improving the accessibility of MDT and the skills of general health workers for diagnosis and treatment, especially in areas with poor care services [6] . After elimination of leprosy at the global level, the next challenge is to eliminate the disease at the national and district levels from every single country in the world [6] .
The province of Qazvin is situated in north of the Islamic Republic of Iran in the southern part of the Alborz Mountains. It has a population of around 1 14 0 000 (2006 census) living in 20 cities with 4 major cities comprising 18 sections, 44 rural districts and 1543 villages. The national health services network in Qazvin province includes 289 rural health houses and 83 rural and urban health centres [7] .
Leprosy control activities in the Islamic Republic of Iran began in 1958. This started in Qazvin through administration of dapsone monotherapy followed by the introduction of MDT in 1989 for treatment of leprosy. The prevalence of leprosy in the country in 2008 was calculated at 0.008 per 10 000 population and Qazvin was one of the 3 provinces with a high detection rate [8] .
The main purpose of this study was to identify whether the performance of a LEC had the potential to increase the detection of hidden cases in an endemic area compared to routine leprosy case detection activities. The household contacts of the 319 cases were traced; there were 2871 contacts of whom 1379 were available. The 1379 household contacts together with 608 individuals from 3 endemic villages with a high prevalence for leprosy were examined by an expert team consisting of a general practitioner qualified in leprosy and a health technician qualified in both the clinical and laboratory aspects of leprosy with about 30 years of experiences.
Methods
All suspected cases were referred to the Infectious Diseases Ward, Bou-Ali General Hospital, Qazvin University of Medical Sciences and re-examined by a monitoring team (an infectious diseases specialist and a dermatologist). Suspicion of a case was based on observation of cutaneous manifestations (either with hypo-or hyperpigmented lesions). Cutaneous smears were taken from suspected individuals. Following acid fast staining, all smears were studied by an experienced microbiologist. Confirmed diagnosis was based on the Iranian Ministry of Health and Education guide, which was based on the WHO guide [9] .
The cases with a confirmed diagnosis of leprosy were treated with MDT immediately. Duration of the treatment was according to WHO MDT guidelines [9] .
Clinical examination of all the patients treated with MDT was carried out a year after LEC to assess the outcome of therapy.
Results
There were 258 suspected cases, of whom 13 were confirmed as new cases with 7 of the 13 classified as multibacillary (MB). None of the new cases was under 20 years of age or showed any visible deformities, all grade 0 (Table 1) .
The reasons these 13 individuals were considered new cases of leprosy were: a) none of them had a history of anti-leprosy treatment (occurrence of relapse), and b) none of them had grade 2 disability (Table 1) .
The incidence of leprosy in the Qazvin in 2005 was 0.03/10 000 population. During the LEC, 319 registered leprosy cases were found from 1958 to 2005. The incidence after the study at the end of the year 2006 was 1.1/10 000 population.
All 13 patients confirmed with leprosy completed the recommended course of MDT (6 months for paucibacillary leprosy and 12 months for multibacillary leprosy according to the treatment guidelines of the National Leprosy Programme) with no need for further treatment [9] .
The 13 patients after the completion of the anti-leprosy therapy, as with other leprosy patients, entered a support system including a state-run medical follow-up division and a social and economic advocacy facility, which gives support for leprosy patients through a charity foundation and also direct government financial aid.
Discussion
We found 13 new cases of leprosy in LEC, which is a considerable increase (4 in 2005 against 13 in 2006). Hence, this demonstrates the potential of LEC in detecting the hidden cases and indicates that LEC is a valuable strategic procedure for detecting hidden cases of leprosy in endemic area and also for household contacts. Despite the large increase in case detection, the prevalence of leprosy in Qazvin province is lower than the limit defined by WHO (1/10 000) [3] . We failed to trace around 50% of the contacts of the leprosy cases and this represents a limitation of our study as and we may have missed other cases.
Some experts suggest that BCG vaccination plays a role in preventing leprosy [10, 11] . All neonates in this region receive BCG vaccination at the time of birth and because of the widespread distribution of primary health care (PHC) centres, the coverage of BCG vaccination has been > 99% since 1995. Therefore if BCG does play a role, this may explain the low number of cases in this area.
The main goal of the world leprosy programme is the elimination of leprosy at the global, national and district levels. Although some hypotheses indicate the possibility of infectious sources as well as patients [12] , leprosy elimination is possible and the global strategy for this achievement is to detect and treat hidden cases of leprosy by MDT. MDT has been made available by WHO free of charge to all patients worldwide since 1995 and provides a simple yet highly effective cure for all types of leprosy [13] . Currently, MDT and LECs in high prevalence areas are considered the 2 major strategies for controlling and eliminating leprosy.
In a LEC programme in Nigeria during an 8-week case finding period in 1998, 323 new cases were detected, 24 of whom (6.8%) were children, 236 (67%) were multibacillary and 64 (18%) had visible deformities [6] . Follow-up of patients placed on MDT in December 1999 revealed cure rates of 97% for paucibacillary leprosy and 96% for multibacillary leprosy. The authors concluded that LEC is cost-effective especially because it could be performed in a short period of time and utilized continuous media campaign to ensure that everyone learns about the signs of leprosy and its cure [6] . Similarly, in a modified LEC in the state of Orissa in India in 1998, 28.9 million people were examined and 62 804 cases of leprosy were confirmed by experienced observers [14] . The total number of new cases detected and put on MDT treatment during only 7 days was approximately equal to that of a routine population survey by the leprosy services that would be recorded over a period of 2 years. In the 5 months following the completion of the campaign, the voluntary reporting rate increased from 50% to 90% [14] .
In another LEC in 15 endemic areas of Amazonas state in Brazil in 1997, only 40 new cases were found. Compared to results in other states of Brazil, this number was low, possibly due to the development of health education activities and regular community services in the states of Amazonas [15] .
In Table 2 , the annual detected cases of leprosy found in the province of Qazvin (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) are shown. During this 13-year period, although 2 LECs were carried out throughout the province (2001 and 2006), there was no marked increase in the number of new leprosy cases found. Hence, it seems that in low prevalence areas such as Qazvin, LEC is not the most appropriate case-finding strategy.
All new cases detected in our LEC were over 20 years old. The absence of any patient < 20 years in our study as well as the absence of any patients with grade 2 disability or higher (Tables  1 & 3) suggest that transmission of M. leprae in Qazvin is under control and those with current leprosy are people who were infected many years ago. This indicates that the leprosy elimination programme in this province has been successful over the past 2 decades (Tables 2 &  3) . A report by WHO indicated that at the end of 2005, 9.25% of new cases in African regions and 8.2% in American regions were under 15 years of age [16, 17] .
Although some authors believe that the disease is too complex to be eliminated by simple elimination programmes [18] , we believe that the goal of elimination of leprosy is achievable and the key element is the integration of leprosy services into general health services in countries with a low prevalence. In the meantime, the performance of occasional LEC in endemic areas and among household contacts could increase the detection rate. Hence, the follow-up of household contacts and the residents in endemic areas through LEC activities by the health system is recommended.
In the post-elimination situation, WHO recommends a new strategy -WHO Global Strategy 2006-2010 for Control of Leprosy. In addition to case detection and MDT, the new strategy emphasizes the prevention of leprosyrelated disabilities and rehabilitation through shifting from a campaignoriented elimination strategy toward a long-term approach of sustaining integrated quality leprosy services, disability management, reduction of stigma and discrimination through increased advocacy. The recently published global strategy has included new indicators for monitoring and evaluation of leprosy control activities, such as newly detected patients with grade 2 disability, treatment completion rate, and proportion of children among new cases [19] .
Conclusion
LEC is considered to be of major importance in the elimination of leprosy, particularly in areas with a high prevalence of the disease. However, in low prevalence regions, it may not be the most appropriate and cost-effective approach. Instead, in such areas, efforts should be shifted from a campaignoriented strategy to long-term comprehensive and supportive (both medical and economic) services. 
